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Abstract: The study aims to identify the design contributions in generating innovative
solutions for human and planetary health published in peer-reviewed journals in the
past five years and relate them to the Sustainable Development Goals (SDGs). A
systematic literature review was performed by mapping the current research on
design and human and planetary health. The analysis allowed us to identify that the
solutions generated consider SDG 3 in all studies. Other SDGs were also identified,
aimed at the planet's sustainability, but in a more incipient way. The role of design has
been identified as crucial to meeting global demands, but design still needs to focus
more on other SDGs and the environment.
Keywords: Design for Health; Solutions; Human and Planetary Health; Sustainable
Development Goals

1. Introduction
Collective and global efforts have sought to act on complex problems caused by different
factors (Carson, 2002), such as climate change, lack of water resources, hunger, social crisis
and pollution. This context is highlighted by the geographically and demographically uneven
population growth, accelerating ecological and social impacts (Ripple et al., 2017). The
United Nations (UN) established, in a joint effort, the Sustainable Development Goals
(SDGs). In the SDGs, there are concerns about poverty, hunger, education, health and wellbeing, gender equality, sanitation, energy, economic growth, employment, infrastructure,
inequalities, sustainable cities and communities, responsible consumption and production,
climate, health earth, peace and justice.
The demand for innovative solutions that can contribute to achieving the SDG is a topic of
interest for many researchers (e.g., Papanek, 2007, Whitmee et al., 2015; Ripple et al.,
2017). Among the application areas of such innovative projects, healthcare received much
attention from researchers (Christensen, 2009) as designers develop products, services,
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environments, and technologies to support care delivery and life in general. It should be
highlighted that the concept of health adopted in this study is defined as the "state of
complete physical, mental and social well-being and not merely the absence of disease or
infirmity" (WHO, 1948). Thus, problems related to human health are also associated with the
global issues discussed by the SDGs.
Planetary health is an emerging theme, discussed due to the impact that population growth
and the accelerated pace of production have on Earth's natural systems. Human behavior
and activities arising from it have increasingly caused biophysical changes in the
environment. It is observed that actions aimed at solving problems related to human health
represent great importance. However, isolated actions are not enough nowadays. The
domain needs to be expanded to include issues related to the management of the planet's
natural system, such as the types of cities we build, how we produce energy, how is our
food; how we protect marine and terrestrial biodiversity, and other relevant topics (Myers,
2017). Hence, the concept of planetary health is based on the comprehension that human
health depends on natural systems and their proper management (Whitmee et al., 2015).
In this sense, global problems demand solutions that use a holistic view and social
participation to enhance results (Ripple et al., 2017). Design presents a mindset that can
potentially positively impact (Nardi, 2019). Design studies have shown their innovative role
in the face of complex demands related to the challenges of sustainability (Lackey, 2018).
However, this application does not ignore the collective, human, and planetary needs
(Papanek, 2007). Therefore, this study aimed to identify the design contributions in
generating innovative solutions for human and planetary health published in peer-reviewed
journals in the past five years and relate them to the SDGs. From the analyzed studies, the
role of design in generating innovative solutions for human and planet health will be
discussed.

2. Methodology
A systematic literature review (SLR) of descriptive nature was applied through a search,
review, and analysis of secondary data in the literature. SLR is a systematic way of collecting,
critically evaluating, integrating, and presenting the results of several research studies on a
clearly defined research question (Pati & Lorusso, 2017).
The search in the databases took place in June 2021. The databases adopted as selection
criteria online publications, their multidisciplinary nature, and their recurrent publications in
the fields of health sciences and earth sciences, providing a broader starting point for
investigation of the topic. Furthermore, the choice of databases, as well as the languages for
this systematic review, is related to the perception of greater reach of quality materials, in
addition to their publication impacts. The following steps in the construction of the research
are specified in Figure 1, according to the SLR methodologies recommended by Libânio
(2014), which was based on the models proposed by Anderson et al. (2003), Alderson,
Green, and Higgins (2004) and Biolchini et al. (2005). To facilitate the analysis, the data were
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tabulated, with the following information: article title; authors' names; published journal;
keywords; goal; relations to human health; connections to planetary health; design in the
relationship between human health and planetary health; and relations to United Nations
SDGs.

Figure 1. Steps of Systematic Literature Review

3. Results and discussion
The results of the analysis are presented in three sections.

3.1 Overview of Selected Studies
Out of 19 selected papers, there was an incidence of publications in all years of the indicated
period, highlighted in 2016 and 2018, as shown in Table 1. Studies were verified in 15
journals, three of them in Procedia Engineering and two in Procedia Computer Science and
in The Journal of Design, Economics, and Innovation.
Table 1. Number of publications per year
Year

2016

2017

2018

2019

2020

2021

Publications per year

5

3

7

1

2

1
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Elaborated by the authors
The research topics address solutions aimed at promoting human health such as
incorporating or improving mHealth and eHealth technologies (Risso et al., 2016);
computerized body pain maps (Jaatun & Jaatun, 2016); IoT (Roy, Zalzala & Kumar, 2016);
active design (Garland et al., 2018); development of smart products (Petz, Eibensteiner &
Langer, 2021); products improvements (Ghani, 2018) and service improvements (SanzGuinea et al., 2017; D'Olivo et al., 2018; Srivarathan, Jensen & Kristiansen, 2019; Sandholdt
et al., 2020), mainly aimed at people with comorbidities or physical and sensory limitations.
Topics related to human and planetary health are also observed aimed at redesigning and
creating sustainable food (McClements, 2020); sustainable buildings (Armstrong et al.,
2017); improvement in air quality (Muller & Yu, 2017; Thunis et al., 2016); water resources
treatment (Buckley et al., 2018); sustainable urban infrastructure (Mackie et al., 2018); social
development for sustainable practices (Bell, 2018); open-source hardware projects (Niezen,
Eslambolchilar & Thimbleby, 2016) and product improvements to combat epidemics
(Garibaldi et al., 2018). In general, the innovative solutions presented in our corpus (Figure
2) are supported by design to innovate and contribute with solutions to the challenges of
human and planetary health.

Figure 2. Distribution of Topics

3.2 Design and human health
This subsection analyzes the ten papers focused on human health, not directly addressing
planetary health. It is possible to make relations to the SDGs, considering the presented
solutions. These solutions (Figure 3) can be related to the SDGs as such studies address
human needs that also connect with planetary issues.
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Figure 3. Human Health Studies related to SDGs

Risso et al. (2016), Jaatun and Jaatun (2016), Ghani (2018) and Petz, Eibensteiner and Langer
(2021) present innovative products to target health problems relations with SDG 3. Risso et
al. (2016) present a cloud-based mobile system to support and improve home care for
respiratory; Jaatun and Jaatun (2016) developed accessible computerized body pain maps
for the use of cancer patients; and Ghani (2018) presents a study about retinal prosthesis
These studies demonstrate improvements in human health because they discuss design
aspects focused on user needs, having relation with the target 11.7 of the SDG 11. The study
of Risso et al. (2016) also has an association with SDG 12. Petz, Eibensteiner and Langer's
(2021) study is related to SDG 8, describing the development of a sensor shirt that records
the movement presenting a look towards occupational health and ergonomics.
D'olivo et al. (2018), Sandholdt et al. (2020) and Srivarathan, Jensen and Kristiansen (2019)
discuss service improvement. D'olivo et al. (2018) present design strategies to improve the
lives of children with cancer and their families. The study of Sandholdt et al. (2020) presents
the use of human-centered design to involve the elderly and health professionals in the cocreation of new health services. These two studies are related only to SDG 3. The study of
Srivarathan, Jensen and Kristiansen (2019) explored encounters between older adults living
in disadvantaged areas and health care professionals in the community context for healthy
aging, showing a relationship with SDGs 3 and 10.
Roy, Zalzala and Kumar (2016), Sanz-Guinea et al. (2017) and Garland et al. (2018) also
present research related to SDG 3 and do not explicitly approach aspects concerning
planetary health. However, these studies are related to other SDGs, as they address some
planet's sustainability elements. Roy, Zalzala and Kumar (2016) examine the adoption of
Internet of things based innovations for unprivileged urban communities. The study analyzes
issues focused on housing, nutrition, healthcare, education, jobs, finance and
communication. Thus, they are related to the SDGs 4, 7, 8, 10 and 11 (UN, 2021). Sanz-
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Guinea et al. (2017) describe the "Prescribe Vida Saludable" to promote multiple healthy
habits in primary healthcare through promoting physical activity and the reduction of
cigarette use, showing a relationship with SDG 6 (UN, 2021). The research of Garland et al.
(2018) investigates the impact of active design strategies on physical activity among adults
living in affordable housing as a way to improve the health conditions of the population
while influencing the sustainable development of the planet (e.g., decreasing the use of
elevators and escalators). It is possible to relate it to SDG 7, considering sustainable energy
(UN, 2021).
From this analysis, critical issues can be discussed. Only three out of the ten studies that
focus on human health were also associated with design-human and planetary health. The
focus of these studies is on innovations centered on people's health. Still, these solutions
can impact planetary health, even though this connection has not been explicitly made in
our corpus. The other seven studies are related to at least one SDG. In general, such articles
address a set of issues that are relevant to sustainable development and focus on the
people.

3.3 Design to human and planetary health
Nine articles evidence the interdependence of both axes - human and environment - by
proposing sustainable solutions aligned with the SDG objectives. Furthermore, such papers
also present solutions that evidence relationships with other SDGs strongly related to the
health and sustainability of the planet (Figure 4).

Figure 4. Human and Planetary Health Studies explicitly related to SDGs
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According to McClements (2020), the modern food industry produces harmful products to
both people and the environment. The article addresses strategies for redesigning and
creating new foods to help with the challenges of feeding the growing global population
without harming the planet. In addition to SDG 3, the article is related to SDGs 2, 6, 12 and
15, as it promotes ways of ending hunger and improving food security, reducing pollution,
ensuring sustainable consumption and production patterns.
Armstrong et al. (2017) address sustainable constructions. This research seeks to increase
productivity and innovation in construction, developing innovative solutions with energy
efficiency to value environmental sustainability. The scope is not on people's health itself
but on how much a built environment can influence human health. Planet sustainability is
also addressed by the concern reported by the authors about energy efficiency, proposing to
reformulate the usability of air conditioning and ventilation. Therefore, relations to SDG 11
are noted in the study, especially with air quality (UN, 2021).
The improvement in air quality is another theme found in our corpus. Closely related to
SDGs 3, 9, 11, 12, and 15, such studies focus on fighting pollution. Thunis et al. (2016) and
Muller and Yu (2017) discuss air pollution and alternatives for dealing with it. Thunis et al.
(2016) address methodologies that improve air quality, their limitations and the proposition
of possible key areas to be included in the measurements. Muller and Yu (2017) discuss the
Indoor Air Quality Program and provide examples of the application of enhanced filtration as
a replacement for ventilation air in locations with significant ambient air pollution and the
resulting energy savings.
Buckley et al. (2018) explore alternatives to combat fluoride concentrations in water that
exceed the recommended maximum limit. The minimally-processed bauxite ores can
remove fluoride to safe levels at a fraction of the cost of activated alumina. This directly
impacts SDGs 3 and 6.
The study of Mackie et al. (2018) discusses future streets and street retrofit. According to
the authors, the design of streets affects habitability and has implications for health and
well-being, the environment, injuries and neighborhoods' desirability. Modern society has
been dealing with traffic congestion, greenhouse gases, poor air quality, road traffic injuries,
physical inactivity and related disease. In this sense, there was a remarkable effort by the
government and the community to convert existing infrastructure and design accessible new
ones to ensure more significant positive results, especially those linked to SDGs 3, 11, 13 and
15.
Bell (2018) presents sustainable practices to improve youth mental health services and
explores how primary and secondary schools can improve mental health prevention
practices. The author argues that incorporating design into the innovation process is part of
a broader preventive strategy, better suited to enable environments where positive change
can occur at the scales of personal encounters and socio-ecological systems. This is the kind
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of change that best supports local communities to make the expected transition and secure
a more resilient and sustainable future, in line with the UN's 17 SDG.
Considering product sustainability, Niezen, Eslambolchilar and Thimbleby (2016) present
improvements in open-source healthcare hardware projects, particularly sensors and lowcost single-board computers, to promote collaborative access and improvements on the
device at low cost. Open-source licenses would allow anyone to contribute to the design of
the devices, thus leading to rapid innovation. Specific uses would make modifications,
making the devices easy to repair and reducing the impact on the environment. Therefore,
the study is related to SDGs 3, 10, 12 and 17.
Garibaldi et al. (2018) report on the epidemic context of the Ebola virus in West Africa in
2014-2016. The research created a new PPE to improve the ease of the doffing process and
increase the safety of health professionals. That study is related to SDG 3, as it seeks to
reduce contamination and human mortality. The study also addresses planetary health
issues, such as individual and collective protection, air handling, environmental safety,
worker health and quality at work. Thus, it is related to SDGs 8 and 11.
The studies presented in this section seek to innovate and contribute to human and
planetary health challenges. All the studies have a relationship with ODS 3. Some are related
to SDGs 11 and 12 (5 studies), SDG 15 (4 studies), SDG 6 (3 studies). Connections between
them and the SDGs 2, 8, 10, 13 and 17 were identified in two articles each. The study of Bell
(2018) relates to all proposed UN SDG.
The analysis of our corpus demonstrated that modern human choices (SDG 11, 12 and 15)
are directly related to the individual's health and well-being (SDG 3). Health and well-being
(SDG 3) are strongly influenced by responsible consumption and production (SDG 12),
sustainable cities and communities (SDG 11) and terrestrial life (SDG 15), where the form of
production and use depends on individual and collective behavior, affecting human and
planetary health. Furthermore, it appears that the analysis concerning the assessment of the
contributions generated by designers in solutions for human and planetary health is
primarily qualitative.
Many SDGs were not consistently observed in our corpus - especially SDGs 1, 4, 5, 7, 14 and
16 - suggesting that there may be unexplored opportunities for designers. The following
SDGs are related to important issues: poverty; education; gender; energy; oceans, sea &
marine; and peace & justice. Such areas represent opportunities for design to develop
innovation, considering the latency of social causes constantly searching for solutions that
solve these issues. However, this is also a context of barriers to design implementation, as
many of these issues are complex and have been discussed for years. In addition, their
solutions often represent difficult decisions that depend on many resources.
In this perspective, as innovative professionals, designers are required daily to generate
solutions to unresolved problems or even to identify and frame complex problems. In this
scenario, designers constantly deal with uncertainty (Simon, 1969; Kahneman, 2003);
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therefore, there is no ready-made comprehensive view on the potential of design to
promote human and planetary health. Nevertheless, we noted that the reviewed articles
might not reveal the full potential of design in this sense.
To realize its potential in promoting a sustainable life that embraces the diversity of
humankind and the planet, design needs to focus more on others and the environment than
on designers themselves. Particularly over the past two decades, we have been observing
this shift in design as the dominant research perspective has changed from designer-driven
to user-driven (Redström, 2006). We are historically constantly moving from egocentric
actions to making decisions for the social good. Fortunately for the planet, "designers might
tend to rely to a greater extent on an intuitive response that is coloured by a career spent
considering the human condition" (Tonetto et al., p.2).
Proposals that aim to face complex global problems require a collective and articulated
effort (Carson, 2002), through a participatory approach (Nardi, 2019), as a way to enhance
the results to human needs, without disregarding or even overlapping the collective and
planetary needs (Papanek, 2007). In this sense, design plays a decisive role in involving the
different actors and articulating the necessary changes in facing the complex demands
related to sustainability challenges.
For design to fulfill its role, it is crucial to adopt a holistic view, far beyond the solution
designed for human needs as individuals. It is vital to consider the design context and how a
project can impact the whole ecosystem. In this way, design will be able to promote human
and planetary health and envision future innovations in services, products, technologies and
built environments. Furthermore, designers can also explore guidelines as a basis for
structuring frameworks so new solutions address the different SDGs.

4. Conclusions
This study aimed to identify the design contributions in generating innovative solutions for
human and planetary health. The studies that did not have explicit relationships between
human health and planetary health and the designed solutions are all related to the UN's
SDG 3 due to its focus on human health. Three studies have vital implications concerning
planetary sustainability. Other studies, which did not relate to planetary health issues, were
linked to different SDGs, particularly, 4, 6, 7, 8, 10 and 11, addressing a set of crucial issues
for sustainable development, focusing on one of the most important actors in this context:
people. Nine articles evidenced the interdependence of both axes - human and environment
- by proposing sustainable solutions aligned with the SDG objective. Such papers also
present solutions that evidence relationships with other SDGs, strongly related to the health
and sustainability of the planet and the SDGs 2, 6, 8, 10, 11, 13, 12, 15 e 17.
The analysis suggests that design plays a crucial role in involving different actors and
articulating the necessary changes in facing sustainability challenges. From this perspective,
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a potential path for successful design performance in promoting human and planetary
health is the articulation of SDG 3 with the ecosystem.
This study has some limitations related to the search terms utilized in the SLR. Considering
the use of keywords with a broad scope in the databases (design, innovation and health), the
studies were more related to human health than planetary health. Furthermore, the scope
of the review, for practical reasons, covered only projects that declared themselves as
innovative. However, due to the thematic analysis carried out and the relationships found
between the reviewed studies and the SDGs, the results do not seem to have been
significantly harmed. For future studies, it is suggested to use keywords directed to
planetary health in design solutions in health, in addition to the use of terms that refer to
the SDGs. In this way, the studies will be more related to the theme. Another opportunity for
future research is to understand the role of design in the relationship between human
health and planetary health and the contributions to the SDGs. Future studies can
understand these topics by means of a literature review and primary research. Designers
should also explore guidelines that serve as a basis for structuring frameworks so that new
solutions address the different SDGs, as well as developing quantitative ways to measure the
impacts of solutions generated by themselves.
This research has potential use for the area of innovation and sustainability in health and the
construction of a critical look at aspects of planetary health in design solutions focused on
human beings, their health and needs.
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